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(£) Pclyurethane-fcrming compositions and process for preparing polyurethane-backed textiles. 



(^) This invention relates to polyurethane-backed textiles prepared from a polyurethane-forming composition 
employing a polyether polyol having an equivalent weight of at least about 1000, a specified functionality and an 
internal polyethylene oxide) block or a terminal ethylene oxide end cap of at least about 15% by weight. The 
use of these polyether polyols provides a particularly desirable combination of processing and physical 
characteristics. 
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FCL\lTETAhNE-FCFr/;NG CC MF C S ITiC NE ANC FF.CCEES FCR FfcEF A F.ING FOLYURETHANE-6ACKED 

TEXTILES 



This im.er.:icr, reiaies tc ecfyuretrane-backec textiles, and particularly tc textiles which are tacked with 
a poiyurethane foam. 

Various textiles, mcst nctet^ carpet, ctter, have an attached pclyurethane foam tacking for cushioning 

5 ar.c ether purposes. These polyurethane-backed textiles are usually prepared by applying to one surface of 
the textile a mixture cf a pciyisccyar.ate arc a: least cne high equivalent weight polyol. which subsequently 
reacts tc form a cellular tacking adherent tc the textile. 

Preparing the taci-ec textiles in this manner has met wth fcrmicable processing aifficulties. As all of 
the reactive components of the pcty urethane-fcrming ccmpcsixion are mixed prior to application to the 

'0 textile, the nitial reactivity m.ust be celayed sc that the ccmpcsiticn dees not gel before it is applied and 
ceucec. The characteristics cf the composition must also be such the: it can easily te blown or frothed to a 
cesiratle cer.sity. Cnce the ccmpcsiticn is tlcwn or frcthed anc appliea to the carpet, it must react quickly 
and completely in crcer tc form a tack-free tacking in as short a cure time as possible. In addition, the 
resulting pclyurethane tacking m.ust have coed physical properties, particularly good tensile, elongation and 

75 tear properties, lew residua! tack and high dimensional stability. Often, rnocifications in a pclyurethane- 
fcrming ccmpcsiticn which improve cne of these processing characteristics of physical properties make 
ethers worse. Thus, it has been very difficult tc provide a pclyurethane-fcrming composition which has all of 
the desirec attributes in processing and physical properties. 

Accordingly, it would be desirable tc provide a process for preparing polyurethane-backed textiles, 

20 wherein a polyurethane-forming composition ;s employed which has improved processing characteristics 
and/or physical properties. 

!n one aspect, this invention is an improvement in a process for preparing a polyurethane-backed textile 
wherein an uncured pclyurethane-fcrming ccmpcsiticn is applied tc a surface of the textile, gauged and 
cured tc form an adherent backing thereto, the improvement comprising employing a polyurethane-forming 

25 composition comprising 

(A) a pclycl based on a Cg-Cs aikylene oxide, which polyol has an equivalent weight of 1000 to 5000, 
and an internal pcly(ethylene cxide) block cr terminal ethylene cxice cap constituting from 15 to 30 percent 
of the weight gt the polyol, or mixture of such polycls, wherein said pciyol or mixture thereof has an 
average functionality from of 1.8 to 2.2, 

30 (E) a minor amount of a low equivalent weight compound having 2 active hydrogen-containing groups 

per molecule, and 

(C) a pclyisocyanate having an average functionality cf from 1.9 to 2.4, in an amount to provide the 
composition with from 0.9 to 1.2 isocyanate groups per active hydrogen-containing group, and 
(C) an effective amount of a blowing agent. 

35 

In anotner aspect, this invention is a process for preparing a polyurethane-backed textile, comprising 
the steps of 

(A) applying tc a surface cf a textile a layer of a pclyurethane-forrning composition according to this 
invention, and 

•iO (E) curing said polyurethane-forming composition tc form a cellular poiyurethane backing adherent to 

said textile. 

In still another aspect, this invention is an active hydrogen-containing composition comprising 

(A) a pclycl tased on a C;-Cs aikylene oxide, wnich pclycl has an equivalent weight of from 1000 to 
-5 EOOC and an interna! pc lyfethyiene oxide block) or a terminal ethylene cxide cap constituting from 15 to 30 
percent of the weight cf the pclycl. cr mixture of such pclycls, wherein said polyol or mixture thereof has an 
average functionality of from 1 .8 to 2.2, 

<E) e minor anncunt cf a low equivalent weight compound having 2 active hydrogen-containing groups 
per molecule, and 

so fC) frcm 5 to £00 parts, per 100 parts of component (A), of an inorganic, particulate filler. 

In preparing pc lyurethane-backed carpet according tc this mvertion, excellent processability and 
excellent physical properties cf the resultant backed carpet are achieved. 

In this invention, a pclyurethane-fcrming ccmpcsiticn composing a certain high equivalent weight polyol, 
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a chair, extencer and a polyisocyanate is usee tc prcvice a cellular textile backing. 

The pc lyure thane-forming ccmp c siiicn ccntams, as one component, a pdyol based on a Cs-Cs alkylene 
olce. By "based cr, a C—Ct ali-ylene :>ide", it is meant that the pclyol, exclusive of end-capping, is a 
polymer of a mencmer or more me r mixture which is predominantly a C:--Cg alkylene oxide, although a 

5 minor amount cf the monomer mixture, preferably not tc exceec 30, preferably not to exceed 20 weight 
percent therecf, may he another oc pc iymehzable moncm.er, preferably ethylene oxide. This poiyol has an 
equivalent weight cf from, TOCO tc 5000, preferably from 1800 tc 30C0, and more preferably from 1900 to 
,7 500. The use cf higher equivalent weight materials has been found tc provide improved properties, notably 
improved tensile, elongation anc tear properties. 

ij The pc yc : alsc has an internal polyethylene cxide) block or a terminal ethylene oxide cap constituting 

from, 15 to 30. prsferetiy 16.5 tc 30, more oreferably from 17 to 25, most preferably from 17 to 20 percent 
of the weight of the pclyol. It has been found that when polyols neving equivalent weights of 1800 or higher 
are used, they are difficult tc fcam, especially in a frothing process, unless they contain an internal poly- 
ethylene cxide) block or terminal ethylene o:< : de cap constituting 15 weight percent or more of the polyoi. 

;5 However, if the ethylene c-ice cap exceeds 30 weight percent, the pclyol tends to be too hydrophilic to be 
suitable. 

Ir. addition, the pclycl or, if a mixture of more than one such potyols are used, the mixture of polyols 
has an average functionary cf from 1 .£ to 2.2, preferably from 1.9 to 2.1, more preferably from 1.95 to 
2.05, mcst preferably 1.98 to 2.02. 

20 Freferably, the pclyol comprises a polymer of propylene oxide which is end-capped with 17 to 20 

■/.eight percent ethy.ene cxide. Copolymer polyols which use such pciyethers as the base poiyol are also 
suitable. Mere preferably, the pclyol is a mixture of a nominally trifunctional ethylene oxide-capped poly- 
propylene cxide) and a nominally difunction&l ethylene cxide-capped pc!y(propylene oxide), in proportions 
such that the average functionality is within the recited ranges. Commercially available materials of this type 

25 have actual functionalities which are lower than the nominal functionalities, due to the formation of 
moncfunctional species curing their manufacture. Accordingly, mixtures containing from 30 to 70, preferably 
from, 40 to 50, weight percent of the nominal triol and 70 to 30, preferably from 60 to 40, weight percent of 
the nominal diol are preferred. 

The polyurethar.e-forming composition also contains a chain extender, i.e., a low equivalent weight 

3C ccmpc-unc having 2 active hydrogen-containing groups per molecule. The active hydrogen-containing 
groups may be hydrcxyl, mercaptan or amine, although if amine chain extenders are used, it is preferred 
that it ce a sterically rvneered, encapsulated or blocked amine as ether annine chain extenders tend to be 
too reactive to be easily processed to make textile backings. Preferred chain extenders include, for 
example, the cu-alkylene glycols and glycol ethers such as ethylene glycol, 1 ,4-butane diol, 1,6- 

35 hexam ethylene glycol, dicropylene glycol, triprcpylene glycol, d : ethylene glycol and triethylene glycol; 
cyclche/anecimethancl; anc the diverse bisphenols. Suitable amine chain extenders include, for example, 
methylene bis(o-ohlorcaniline), NaCI-blocked methylene dianiline and diethyltoluenediamine. 

In making textile backings, a minor amount of chain extender is advantageously used. Preferably from 5 
to 25, more preferably from 5 tc 20 parts of :he chain extender are used per 100 parts by weight of the 

40 poiyol. 

A polyisocyanate is used in the pclyurethane-forming composition. The polyisocyanate used herein has 
an average functionality cf from 1.9 to 2.4. Lower functionalities tend to provide an undercured polyure- 
thane, whereas higher functionalities tend to promote tnmerizaticn of the polyisocyanate, which leads to 
undesirable crcssfinking. When no preccat layer is used, the pcyisocyanate preferably has an average 

45 functionality of from 1.95 to 2.2, more preferably from 1.95 tc 2.1, in order that the polyurethane-forming 
ccmpcsiticn as a whole has an average functionality of as close to 2.00 as possible. When a precoat layer 
is used, the polyisocyanate can have a somewhat higher functionality, as the precoat layer causes the 
textile to be more resistant to distortion due to crcsslinking in the foam layer. In such case, the 
polyisocyanate preferably has an average functionality cf frcm 2.0 to 2.3, more preferably from 2.03 to 2.2, 

5C as the slightly higher functionality provides a lower tack pclyurethane having better properties. 

The pcfyisccyanate may be aromatic or aliphatic. Suitable arcmatic polyisocyanates useful herein 
include, for example, phenyl ciisocyanate, 2,4-and/or 2,6-tcluene diisocyanate, ditoluene diisocyanate, 
naphthylene 1 ,4-diisocyanate, 2.4 -and/or 4,4 -diphenylmethanediisocyanate and polymethylene poly- 
phenylenepclyisocyanates. Suitable aliphatic polyisocyanates include, for example, the hydrogenated de- 

55 rivatives of :he fcre-axing aromatic pc yisocyarates. 1.6 hex&methylene diisocyanate, iscphorone 
ciisocyanate, ' ,4-cyc Iche xyl diisocyanate and 1 ,4-bis(isocyanatome thyl)cyclchexane or mixtures thereof. 

In addition, polyisocyanates containing urethane, urea, biuret, carbodiimide, allophanate and similar 
groups are also useful. Cf particular interest are the so-called "liquid MDI" products, having an equivalent 

3 
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.'•eicri cf f:cn * 3C ic "EC, ar.c p f epc :y me-s prepe-ec frcrr. a disco , a r ate anc a relatively lew ecuKaient 
■AeicrT ccn.pcjr.es having frcm 2 tc 4 hycrcxyl grcuos per moiecute. 

r :€T t r[ec are tdue^e c"scc,t/c:t (TCI) anc c;pr,eny!methareciisccyarate (MDI) anc its derivatives, as 
-ei: as prepdyrrers therecf. The r,cs: preferrec TH-tasec isccyar.cte is a prepciymer maae by react. ng 
an ocess cf TC! v-.iih cd.cenne, a- accjct cf clyce: ne a^c ethylene c> ce cr propylene cxide. trimerhyiol- 
prcpane. cr miM^res hereof with a lew ecuivaler: /-eicM pc 'y c > y ail-yiere glycol such as ciethylene glycol, 
tetreemy iene ci\cc; cr higher pd, ethylene c : ; c d sc the resulting prepciyner has an average functionality 
cf frcm 2. 03 tc 2.2. The most preferred MCl-tasec p c ivisccyanaies are prepelymers of pure MDI and 
rr.i>tjres cf MDI -ith a polymeric MDI having an average functionality of from 2.03 tc 2.2. 

The pclyisccyanate is acvantacecusiy used in a r amount sufficient tc provide the polyurethane-formmg 
ccmp csiticr. with frcrr. 0.9 to 1.2. preferably frcm 1.05 to 1.25. mere preferably from 1.05 to 1.2 isocyanate 
crcups per active hycrc cen-ccr.Taininc group. At icwer levels of ccly isocyanate. macecuate curing is 
achieved. At higher levels cf pc !> isocyanate, increase crcsslinkm.c is crtamec. which adversely affects the 
properties of the tacking, it is nae-c that the cptimum amount cf ociy isocyanate vanes somewhat with the 
prevailing v.eather conditions, particularly temperature anc humidity, as well as with the moisture content of 
the te> tile substrate, as ciscussed in U.S. Fatent No. 4.696.849. 

In crcer tc produce a ce'ldar tacking, a t owing agent is used In this invention, the term blowing agent 
refers tc any material which previe'es a cellular structure to the pclyurethane. Suitable blowing agents 
include casses such as, fcr example, air, nitrogen, carbon cicxide. argon and helium: water; low-botimg 
halocenaied ccmpcjr.es such as the diverse chlcrctlucrcmethanes anc ethanes; the so-called azc blowing 
agents such as arc bis (for me mice) and finely cividec sches. In this invention, it is preferred to employ a gas 
as the t ic wing agent, which is incorpcratec into the pciyurethane-fcrming composition by frothing. The use 
cf water in conjunction with the gas is also preferred, as the resulting team contains urea linkages which 
imprcve tensile, elongation and tear strength. In any case, a su"ic:ent amount of the blowing agent is used 
to pre vice a pclyurethane hacking having a density of frcm, 2 to 55 pounds per cubic foot or mere. For 
chemically tiewn backings, the density is preferably from 3 to 20, mere preferably from 3 to 21 pounds per 
cubic foot. For frothed backings, the dens-ty is preferably frcm 10 to 30, more preferably from 10 to 18 
pounds per cubic foot. 

In acciticn to the aforementionec critical components, ether optional mgredients may aisc be usee. In 
canicular, a cata:ys: for the reaction of the active hydrogen-containing materials with the poiyisccyanate is 
preferably present, as is a surfactant which stabilizes the composition against cell collapse until cure is 
completed. It is also preferred to use an inorganic filler, in order tc prcvide improved physical properties 
and recuce the raw material cost. This filler is preferably inert, i.e., does nc: react with the active hydrogen- 
containing components or the polyisocyanate. 

Suitable catalysts include c rgarometallic catalysts andor tertiary amine compounds. Suitable or- 
cancmetallic ccmpcuncs include, for example, compounds of tin. lead, iron, bismuth and mercury. When a 
TDI-tased pclyisccyanate is used, the organotin and tertiary amine catalysts are preferred. Preferred 
organotin catalysts include stannic carbcxylates such as tin octoate and tin oleate, and stannous com- 
pounds such as cimethyltindilaurate, dibutyltindilaut ate, ciethy itinediacetate. ci(2-ethylhexyl) tin oxide, 
dialkyltint is(aikylmercaptcesters) such as. fcr example, difn-butyl)tintis(isooctylmercaptoacetate) and di- 
'isooctyl)tin bisfiscoctylmercaptcacetatej. Preferred tertiary amine catalysts include trialkyl amines and 
heterocyclic amines, such as alky imc rphclines, 1 ,4-dimethytpiperazme tnethylene diamine, bis(N.N- 
dimethyiamincethyljether, and N.N.N ,N -te;ramethyl-1 ,2-butaneciamine. When a MDI-based polyisocyanate 
is used, a ceieyed action catalyst is preferred. Ocanciron cr crganobismuth catalysts are useful delayed 
action cata'ysts, but any ether catalyst which gives delayed action is useful. Suitable organoiron catalysts 
induce the ircn pentanecic nes. Suitable crganctismuth catalyst include bismuth carbcxylates. When MDI 
prepclymers are used, comb matiens cf crgancircn and organotin cata ysts are preferred for their better 
cures. Orcancmetaiiic catalysts are advantagecusly used in amounts ranging from 0 001 to 0.1, preferably 
frcm C.0C5 to 0X5 parts per 100 parts by weight cf pclycl. Tertiary amme catalyst are advantageously used 
in amounts ranging from 0.01 tc 5, preferably frcm 0.1 tc 2 parts per 100 parts by weight of polyol. 

Suitable surfactants include the block copolymers cf ethylene c»ide, and silicone surfactants. Suitable 
silicone surfactants induce these c'isclcsed. fcr e>ample, ;n U.S. Patent Nc. 4,483.894. Such surfactants are 
advantageously employee in amounts ranging from 0.01 tc 2 parts per 100 parts by weight of polyol. 

Suitable filler materials induce finely particulate materials such as, for example, calcium carbonate, 
aluminum trihydrate, titanium, dioxide, iron cxide and barium sulfate. The use of such fillers is preferred, as 
they improve contain physical properties and often impart improved flame resistance to the polyurethane. 
Such filers are advantagecusly used in amount ranging frcm 5 tc 300, preferably from 20 tc 500, more 
preferably 'rem 70 to 13G parts per 100 parts by weight of polyol. Chemically blown systems, and systems 
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e rr.pic vine MCI cr c'envati.'e s as the pc ly isoc \ anate , can have even higher filler loadings. 

Other c pt:C r.al ing-ecier.ts of the pciyurcthcne-fcrming composition include, for example, pigments, 
ede rants, antistatic agents , rt im'c icinc titers, antio idar ts , preservatives and water scavengers. 

Ir, preparing pc !y ure tl are -r ackec textiles according tc this invention, the ind'vicua! components of the 
pclyurethane-forming cc n, position arc mixed and applied as a layer of preferably uniform thickness onto 
cne surface o: the Jotile. It is cften preferable t: pre-mi>. all components except the pciyisocyanate (and 
blowing agent, v-.nen a gas is usee; tc form a formulated "E-sice". This simplifies the metering and mixing 
cf components at the time the pc lyuretr ane- f errr.inc composition is prepared. In preparing a frothed 
pclyurethane tacking, tt is preferrec to mix all components anc then blend a gas into the mixture, using 
equipment such as an Oakes or Firestone foamer. 

The polyuretnane-fcrr.mg cempesition is then applied to one surface of a textile before it cures tc a 
tack-free state. The ccmpcsiticn may be applied tc the textile tefcre any significant curing takes place, 
using ecuipment such as a ccotcr knife, air knife or extrucer tc apply and gauge the layer. Alternatively, the 
composition may be formed into a layer on a rr.cving belt cr ether suitable apparatus and partially cured, 
then mamec tc tne textile us;nc equipment such as a couble belt {double band) laminator or a moving belt 
with an applied foam cusnicn. After application and gauging, the ayer is cured through the application of 
heat, such as by heating plates, a convection even, an infrared oven, or ether suitable apparatus. A cure 
temperature of from 1 00 to 170° C, for a perioc o: from 1 tc 60 minutes is suitable. Of course, the cure time 
is dependent on the temperature. 

In one embodiment cf the invention, the pclyurethane-forming composition is applied to a textile which 
is already preccated with a certain pclyurethane precoat layer. The use of this precoat layer is optional in 
this invention. The peccat layer is formed from a pclyurethane preccat composition comprising, as reactive 
components, a pclyether poiyot, a chain extender and a poiyisocyanate, as described in U.S. Patent No. 
^,296,159. Also useful are preccat formulations wherein the reactive components have an average 
functionality of from 1 .£5 to 2.02, as is described, for example, in U.S. Patent No. 4,696,849. The use of the 
precoat layer provides much greater latitude in toth the processing conditions and the composition of the 
pclyurethane-forming composition. In particular, the use of the precoat layer permits the practitioner a 
greater latitude in selecting the components of the polyurethane-fcrming composition. The precoat allows 
cne tc emplcy slightly higher functionality components in the preccat composition. The use of such higher 
functionalities tends tc be detrimental when no preccat layer is used, due to the tendency of the coated 
textile tc distent. However, the use cf precoat layer prevents the pclyurethane-forming composition from 
penetrating into the fibers cf the textile, which substantially reduces the distortion associated with using 
higher functionality components. The use of slightly higher functionality components provides the added 
advantage cf forming a lower tack pclyurethane layer and providing better physical properties. 

The amount of the pclyurethane-forming composition used can vary widely, from 5 to 500 ounces per 
square yard, depending on the characteristics of the textile. For making carpet tile, for example, relatively 
high amounts of the composition are used. Preferably, from 10 to 200, more preferably from 30 to 120 
ounces of pclyurethane-forming composition are used per square yard of textile. When a precoat layer is 
used, it advantageously weighs from 3 tc 70, more preferably from 5 to 40 ounces per square yard. 

Once the pclyurethane-forming composition is applied to the textile, it is cured to a tack-free state. In 
order to further minimize distortion, it is preferred to handle the textile, at all times prior to final cure, such 
that mechanically induced stress is minimized. It is also preferred to cool the coated textile to a temperature 
cf loss than 40° C prior tc rolling it up for storage or transportation, or cutting it into tiles or ether shapes. 

Methocs for preparing pciyurethane-backed textiles are disclosed, for example, in U.S. Patent Nos. 
4,515,546, 4,595,436, *512,£31. 4,485,694, 4,405,393, 4,278,482, 4.171,3954,022,941, 3,895,149 3,862,879, 
3,849,156, 3,821,130 and 3,821,067. 

In seme applications, it is ces:ratle tc coat both sices of the textile with polyurethane, as in preparing 
carpet uncerlayment. This is easily done ty coating the textile, then turning it over and coating the other 
side. 

Multiple layers of pclyurethane can,' of course, be applied to the textile according to this invention. In 
acdition, multiple layers cf carpet or scrim materials can be employed. In particular, a non-woven scrim 
may be accec tc the texti:e as a bcttom release layer tc facilitate easy release from glue down installations. 

The textile useful herein includes, for example, brcadtccm carpet tile, automotive carpet, fabrics for 
automotive trim, paneling and trunk liners, synthetic playing surfaces, woven or non-weven polymeric 
scrims, tennis tall covers, drapery fabrics and wall covering "fabric. 

The polyurethane-tacked textiles produced according to this invention are useful, for example, as 
attachec cushion carpet, wall coverings, tennis balls, carpet underlayment and carpet tile. 

The following examples are provided to illustrate the invention but are not intended to limit' the scope 
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thereof. A!i pans arc perc^ r .;ace£ are ty weight unless otherwise indicated. 
Exanroie 1 

Fc". methane ferric cc t p : s i:,c r, San-, pie Nc. 1 arc Comparative Sample A were jsec in This e>amote 
tc prepare pc:> uethare-caci-ec carpel. The CiCaihc acen; a as air n tcth cases. The rnaKe-jp cf these 
ocrr.pcsitions is prcviGed in Table 1. 

TABLE 1 

Parts by Weight 



Ccmpcnent 

Sample No. Comp. 

1 Sample A* 

Folyol Elend Al 90 0 

Folyol B2 o 90 

Diethylene glycol 10 10 

Aluminum trihydrate MO MO 

Calcium Carbonate MO MO 

Organctin catalyst A3 0.08 0.08 

Silicone surfactant 0.125 0.125 

TDI prepclymer 1 * 38.9 MO. 3 



lA 50/50 blend cf a 2000 equivalent weight, 
19a ethylene cxide-capped poly ( propylene 
cx i de ) ha v i ng a nominal f unc t ional i ty of 2 
and an actual functionality of 1.75 and a 
20C0 equivalent weight, 17% ethylene oxide- 
cappped pcly( propylene oxide) having a 
nominal functionality of 3 and an actual 
functionality of 2.26. 

2A 1600 equivalent weight, 1M% ethylene oxide 
capped pciy ( propylene cxide) having a nominal 
functionality of 3 and an actual 
functionality of 2.M8. 

3di(n- tut yl)tintis(isocctyl me rcapt acetate) 

^A 26.8? -NC0 prepclymer of TDI and a blend 
cf a 200 molecular weight poly ( ethylene 
cxide) diol and an adduct of glycerine and 3 
moles cf propylene oxide. 

Not an example of this invention. 



The components *ere tienriec and frothed with air in an Cakes fcamer to a weight of 440-450 Q quart 



4 



EF C 3C9 £16 A2 



^OO-iC k rrr). The f - c tr. hac £ c.t i :;me cf 2.1 minutes. The icmpe-ature cf the froth was approximately 
\cG° C) ££°P as ii v.j.s citamec from tr e m>tr. The pressure recuirec to generate the froth was 110 psi 
'760 kFa) fc r fcr,f ; c Nc. 1 and 11^ csi t7£E i-< r a, f cr Comparative Sample A. The frothed mixture was then 
ape lied :c the re , e r^e sice cf an t£.2 ounce (CE: l-c; space dyed level loop carpet having a nylon fabric 
tufted through a wcven cc!yprcr\ iere Cfimary, Kcwn ccrr mercially £5 Tcronadc, cauoec to a coating 
weight as indicated ir, Tat le 2 xlicwmc, anc cured at 120 C fcr £ minutes. The physical properties were 
cete r mined on a poriicr. cf the tacrine which has teen aeiaminatec from the carpet. 

TABLE 2 



Properties 


Sample No. 
1 


Comp. 
Sample A' 


Coating Weight, oz'yc 2 (kg/m 2 ) 


43 (1.5) 


71 (2.4) 


Density, lb/ft 2 (kg/m 2 ) 


20 (320) 


19 (304) 


Feneration Wt., cz/yc 2 (kg/m 2 ) 


8.5 (0.3) 


16 (0.5) 


Thickness, mils (mm) 


193 (4.9) 


234 (5.9) 


Compression set, 50%, % 


3.7 


3.1 


Tensile Strength, psi (MPa) 


116 (0.8) 


94 (0.65) 


Elongation, % 


125 


65 


Tear Strength, pli (N/m) 


9.0 (1575) 


6.0 (1050) 


Bend Splits, min 


3 + 


3 + 


Resiliency, % 


44 


43 


25% ILD 


24 


29 


Cell count", /mm 2 


77 


63 



'-Not an example of this invention. 

"-Determined from a foam sample doctored onto a flat plate. 



'JO At Cciii be tttii i'luin trie date in Tat it 2, the becking incut tie Curding iu this invention had significantly 

better tensile, elongation and tear properties than the control, while maintaining substantially equivalent 
properties in other respects. The ILD value was somewhat reot-ced in Sample No. 1 , as is expected in a 
less crcsslinked polyurethane, but was still sufficient to prcvice a high quality product. The higher cell count 
obtained with this invention indicates that this composition froths more easily and uniformly than the control 

35 composition. 

Example 2 

40 Folyurethane-forming composition Sample No. 2 and Comparative Samples B and C were prepared 

from components as indicated in Table 3 following. The blowing agent in all cases was air. 
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TAELE 3 



C^mp^nent 


Farts ty Weight 




£ ample 


Ccmp. 


Ccmp. 




Nc. 2 


Samp. E* 


Samp. C" 


Foiyoi Elend A : 


90 


0 


0 


Foiyol B 2 


0 


90 


0 


Folyot C 3 


0 


0 


90 


Diethylene glycol 


10 


10 


10 


Aluminum trihydrate 


40 


40 


40 


Calcium Carbonate 


40 


40 


40 


Crganciron Catalyst* 


1 


1 


1 


Orcanctm catalyst B 5 


0.01 


0.01 


0 


Silicone sunactant 


0.125 


0.125 


0.125 


MDi blend 6 


34.4 


35.7 


34.3 



"-Not an example of this invention. 
1 " 2 See notes 1 * 2 in Table 1. 



20 3 A 2000 equivalent weight, I7°c ethylene oxide capped poly (propylene oxide) 

with an actual functionality of 2.26. 

4 A 2% solution o1 iron acety lacetonate in a 2000 molecular weight 
poly(propyiene oxide) diol. 

5 di(n-isooctyl)tin bis (isooctylmercaptylacetate) 
25 : A 60/40 blend ct a 143 equivalent weight "liquid MDI" and a polymeric MDI 

having an c,p - content of 12% and an average functionality of 2.18. 



The compositions were used to prepare a pclyurethane-tackec carpet according to the same procedure 
cescnted in Example 1. A significant processing parameter change was in the pressure required to froth 
the compositions. With the use of the MDI blenc. the required pressure was 85 psi (586 kPa) for Sample 
No. 2, 80 psi (££2 kFa; for Comparative Sample E arc 96 psi (662 kPa) for Comparative Sample C. The 
use of MDI further permitted the use of lower curing temperatures. The properties of the resulting backing 
are as indicated in Table 4 following. 

TAELE 4 



Properties 


Sample No. 


Comp. 


Comp. 




2 


Samp. B # 


Samp. C* 


Coating Weight, cz yd 2 (kg. m 2 ) 


66 (2.2) 


65 (2.2) 


55 (1 .9) 


Density, lb. ft 3 (kg.m 3 ) 


21 .5 (344) 


20 (320) 


20 (320) 


Penetration Wt., cz/yd* (kg m 2 ) 


13 (0.4) 


15 (0.5) 


12 (0.4) 


Thickness, mils (mm) 


205 (5.2) 


213 (5.4) 


180 (4.6) 


Compress icn set, 50%, % 


38.4 


9.5 


13.2 


Tensile Strength, psi fMPa) 


99 fO.68) 


84 (0.58) 


95 (.65) 


Elongation, % 


75 


50 


53 


Tear Strength, pit (ISTm) 


7 2 (1260) 


5.4 (945) 


5.6 (980) 


Bend Splits, min 


3 + 


3 + 


3 + 


Resiliency, % 


34 


39 


34 


25% ILD, psi (kPa) 


30 (207) 


33 (228) 


30 (207) 


Cell count", mm 2 


68 


44 


N.D. 



* - Not an example of this invention 

"Determined from a foam sample doctored onto a flat plate. 



As seen in Example 1. the process of this invention provided excellent tensile, elongation and tear 
properties, particularly as compared to those pclyurethane-tacked textiles made with the Comparative 
Samples. Using this process, a gcod quality MDI-based textile tacking is obtained. 
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Example 3 



Samcle Nc. 1 and Ccmpa-ative Sample. A ficrr. Example 1 AC-re repeated, except this time the 
r. r \ nit thane-fcrn ir.c ccmpcsiticr.s v.t-e frcthec tc a weight cf jC C e quart {270 kc/m 3 ). The physical 
5 r.rc[ ernes cf these teams are as iric.ca:ec (as Sample Nc. 5 anc Comparative Sample D, respectively) in 
Table 5 following. 

TAELE 5 



Properties 


Sample No. 


Ccmp. 




3 


Sample D* 


Density, lb/ft 3 (kg 7 m 3 ) 


15.5 (248) 


14.6 (234) 


Thickness, mils (mm) 


213 (5.4) 


225 (5.7) 


Compression set, 50%, % 


2.8 


3.5 


Tensile Strength, psi (MPa) 


57.8 (0.4) 


54.5 (0.38) 


Elongation, % 


93.7 


51.9 


Tear Strength, pli (N/m) 


5.1 (893) 


4.9 (858) 


Bend Splits, min 


3 + 


3 + 


Resiliency, % 


44 


45 


25% ILD, psi (kFa) 


15.8 (109) 


19.3 (133) 



'-Not an example of this invention. 



25 Improvement in tensile, elongation and tear are again seen. 



Example 4 

30 Sample Nc. 2 and Comparative Samples A and E from Example 1 are repeated, except this time the 
pclyurethene forming compositions are frothed to a weight of 30C g/quart (284 mg/m 3 ). The physical 
properties cf these foams are as indicated (as Sample No. 4 and Comparative Samples E and F) in Table 6 
following. 

35 TABLE 6 



Properties 


Sample No. 4 


Comp. 


Comp. 






Samp. E* 


Samp. P 


Density, !b/ft 3 (kg/m 3 ) 


15.9 (255) 


15.3 (245) 


14.9 (239) 


Thickness, mils (mm) 


200 (5.1) 


164 (4.2) 


207 (5.3) 


Compression set, 50%, % 


39.5 


11.4 


9.0 


Tensile Strength, psi (MPa) 


53.3 (0.37) 


48 (0.33) 


42 (0.29) 


Elongation, % 


80.4 


50.7 


43.5 


Tear Strength, pli (N/m) 


4.1 (718) 


3.8 (665) 


3.5 (613) 


3end Splits, min 


3 + 


3 + 


3 + 


Resiliency, % 


32 


32 


32 


25% ILD, psi (kPa) 


16.4 (113) 


18.8 (130) 


17.7 (122) 



* Not an example of this invention. 



Improvements in tensiie, elongation and tear are again seen. 
55 Example 5 

Fc Mewing the procedure of Example 2, pclyurethene-fc riming composition Sample Nos. 5-8 were 
preparec from components as indicated in Tabie 7 following. The blowing agent in all cases was air. 
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TAELE 7 



Ccmcor.t nt 


Fans ty Weight 




S an", fie 


Sample 


S am pie 


Sample 




Nc. 5 • 


No. 6 


No. 7 


no. a 


Pel vol Eiend A' 


SO 


90 


90 


92.3 


Diethylene glycol 


10 


10 


10 


7.7 


Aluminum trihyclrete 


40 


40 


40 


50 


Calcium Carbonate 


40 


40 


40 


47 


Organciron Catalyst 4, 


0 


1 


1 




Grganctin catalyst A 5 


0.01 


0 


0.01 




Grganctin catalyst E G 


0 


0.01 


0 


0.018 


Silicone surfactant 


0.125 


0.125 


0.125 


0.125 


MDi blend 7 


37.5 


0 


0 




MDI prepclymer A 8 


0 


40.6 


0 




MDI prepolymer B 9 


0 


0 


42.3 


0 


MDI prepolymer C'° 


0 


0 


0 


34 



20 'See notes 1-2 in Table 1. 

2 A 2000 equivalent weight. 17% ethylene cxide capped 
pcly(prcpylene cxide) with an actual functionality of 2.26. 

i A. 2% solution of iron acetylacetcnate in a 2000 molecuiar weight polyfpropylene 
oxide) diol. 

25 5 dtfn-isooctyhtin bis (isooctyimercaptylacetate) 

€ ci(r-butyl)tin bis (isooctyimercaptylacetate) 

7 A 60740 blerc of a 143 equivalent weight "liquid MDI" and a polymeric MDI 
having an o,p- - content of 12% anc an average functionality of 2.18. 
~ A S2/4S mixture cf an MDI prepolymer made by reacting 45 parts of a high 
3G c.p -MDI with 7 pans triprcpylene glycol and a 2.2 functional polymeric MDI having 

an o.p content of 1 2%. 

e A 60/40 by weight tlend of a 181 ecuivalent weight MDI prepolymer and a 
polymeric MDI having an c.p - content of 12% and an average functionality of about 
2.18. 

35 !C A 50/50 by weight blend of a 181 equivalnet weight MDI prepolymer and a 

pciymenc MDI havig an C,p -content of :2% and an average functionality of 2.18 



The resulting textile backings have properties as indicated in Table 8. 

TABLE 8 



Fropenies 


Sample Nc. 5 


Sample No. 6 


Sample No. 7 


Sample No. 8 


Density, ib ft 3 (kg m ; j 


20.6 f330) 


20.G (320) 


21.9 (351) 


17.6 (282) 


Compression set, 50%, % 


39.3 


5.8 


3.8 


3.7 


Tensile Strength, psi (MFa) 


55.3 (0.38) 


49.3 (0.34) 


63.7 (0.44) 


32.1 (0.22) 


Elongation, % 


90.3 


54.8 


95.6 


93 


Tear Strength, pi; (Nm) 


5.7 (998) 


5.5 (963) 


5.6 (980) 


2.7 (473) 


Eend Splits, min 


3 + 


3 + 


3 + 


3 + 


26% ILD, psi ikPa) 


16.4 (113) 


16.E (130) 


21.3 (147) 


9.6 (66) 



The backings have excellent properties. Cf particular ncte are the greatly reduced compression sets of 
Sample Ncs. 6, 7 and 8. This cesireble property is attributable tc the use of the MDI prepclymer. The use 
zz cf the combination cf crganctin and crganoircn catalysts in Sample Nos. 6 and 7 is further found to give 
improved cures when MD! prepolymers are used. Although a lesser amount of MDI prepolymer was used in 
Sample No. 8. its percent eicngation was comparable to that of Sample No. 7. 



10 



EF 0 2CS £16 A2 



Claims 

1. In a pc'f ^ V: ; »f ; ( '.[ir,r; ? p^ ~ lyi :r ethare-r ar ^ r tr > * ; !e whe'eir. an uncurec pc ly urethane-fcrming 
ccmpcsiticr. is app.'iec tc a surface cf the textile, gauged and curec tc fcrm an adherent tacking thereto, 

£ the improvement composing enclosing a pc I > i_; r e inane - : orming composition comprising 

.A ^ l c i x c i Lcitc cr, a C^-Ct a>\iene oirie, wr iO" pc yci t as ar. equivalent weight of from 1000 to 

500C, ar r : c ma : . . : ^:\ : -r-( oice... : r - cr a tf- '.a: ethylene oice cap constituting from 15 tc 30 

percent of the weight c: the pciycl, cr mixture of such pc!y:ls. wherein saic pciyol or mixture thereof has an 

average functionality cf from 1.8 to 2.2, 
id (E; a miner amount of a lew equivalent weight ccmpcund having 2 active hydrcgen-contaming groups 

per molecuie, ana 

(C) a pclyiscc-. anate having an average functionality cf from 1.9 to 2.4, in an amount to provide the 
ccmp :5i:;cr, with ; rcrr. C.9 tc 1.2 isccya.nate grcups per active hydrogen-containing group, and 

(D) an effective amount of a blowing agent. 

75 

2. A process as ciaimec in Claim 1 wherein component (A) composes an ethylene oxide capped poly- 
(prcpvlene oxide) or mixture thereof and component <E) comprises an afkylene glycol or glycol ether. 

3. A process as ciain.ee in Clcirn 2 wherein said pc iy cret* \ane-fc rming composition funher comprises a 
paniculate, incrganic filler comprising aluminum trihycrate. calcium, carbonate, barium sulfate or mixtures 

20 thereof. 

4. A process as claimed in Claim 3 wherein component (A) comprises a mixture of a nominally 
Afunctional ethylene cxice-cappec polypropylene oxide) and a nominally difunctional ethylene oxide- 
capped pcly(prcpytene cxice), saic mixture having an average functionality of from 1.95 to 2.05. 

5. A process as claimed in Claim 4 wherein said pc lyisccyanate comprises toluene diisocyanate or a 
2t prepolymer thereof with Glycerine or t r imethylclpropane or miixture thereof with an afkylene glycol or glycol 

ether, saic prepclymer nevinc an average functionality of from 2.03 to 2.2. 

6. A process as claim.ee in Claim, 4 wherein said pc lyisccyanate comprises a mixture of a liquid MDI 
having an equivalent weight cf from 130 to 150 ana a polymeric MDI, said mixture having an average 
functionality of from 2.03 to 2.2. 

3C 7. A process as claimed in Claim 4 wherein said textiie is a carpet. 

6. A process for preparing a polyurethane-backed textile, comprising the steps of 

(A) applying tc a surface of a textile a layer of a pclyurethane-forming composition comprising 

(1) a pciycl based on a C : .-C £ alkyiene cxice, wh.ch pciycl has an equivalent weight of from 1000 to 5000, 
and an internal poly (ethylene cxice) block or a terminal ethylene oxide cap constituting from 15 to 30 

3t percent cf the weight c* the polyol, or mixture of such pciyols, wnerein said polyol or mixture thereof has an 
average functionality of from 1 .8 to 2.2, 

(2) a minor amount of a lew equivalent weight compound having 2 active hydrogen-containing grcups per 
molecule, and 

(3) a pciyisocyanate having an average functionality of from 1.9 to 2.4, in an amount to provide the 
composition with 0.9 to 1.25 isocyanate groups per active hydrogen-containing group, and 

(4) an effective amount of a blowing agent and 

(E) curing said pclyurethane-forming composition tc form a cellular pclyurethane backing adherent to 
said textile. 

45 S. An active hydrogen-containing composition comprising 

(A) a pcfyci cased on a C—C& aikylene cxide, which polyol has an equivalent weight of from 1000 to 

£000 anc an interna' pclytethy lene cxice) block or a terminal ethylene cxide cap constituting from 15 to 30 

percent cf :he weight cf the polyol. or a mixture cf such polyols, wnerein said polyol or mixture thereof has 

an average functionality of from 1.8 to 2.2, 
50 (E) a minor amcunt cf a lew- equivalent weight compound having 2 active hydrogen-containing groups 

per molecule, and 

(C) frcm 5 tc £00 parts, per 10C parts of component (A), of an incrganic, particulate filler. 

10. A composition as claimed in Claim 9 wherein component (A) comprises an ethylene cxide capped 
Z5 polypropylene oice) cr miHure thereof and ccn.porent (E) comprises an alkyiene glycol or glycol ether. 

11. A ccmpcs:ticn as claimed in Claim 10 furtf er comprising a particulate, inorganic filler comprising 
aluminum Uihycrate, calcium carbonate, barium sulfate or mixtures thereof. 
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:Z. A cc rr. pc siiic r. ?s c'^mec in Claim, IT therein c c rr.p c nc r.; <A; ccrr, crises a mixture cf a rem mall y 
trr jr,c::c r,C:i c er.e o.re Ccpcec! p c 'y (p rep \ lere cmcci cr.c a r,crr,inally difurcticnal ethylene cxide 
c^■ f^c pc i> <p-c z\ ;e r € c - ce;, saic myture having £ a-, trace functionality cf from 1 £E tc 2.05. 

"2. A nttr.ee c: l-e ir.g £ pc;yuretr,ar.e-fcrm;nc cc n.p cs;tic-n fcr preparing a pclyurethane-tacked carpet 
5 comprising 

(A; arriving tc a SL:r-face cf a carpet a layer cf ^ z z \\ uretr ene-fcrrr.mg composition comprising 
O £2.2 cars cy /-e'Crr c*' £ 6 0 50 ty -'-e^c^t tier.c c*' £ 2000 ecji.aier.t eight. 19 percent ethylene oide- 
cappec pc U<prcp \ ie r,e c>ice) having a ncmina! 'uncticr.aiity cf 2 anc an actual functionality of 1.75 and a 
2000 ecuivaien: weight, 17 percent ethylene oice-caop.ee pcly(prcpyiene cxtae) having a nominal func- 
;c ticnaiity cf 3 and an actual functionality of 2.26 
(2) 7 7 pans by weight of diethyiene glycol, 
(3 j EC parts by weight aluminum trihydrate. 
(4) 47 parts by weight calcium carbonate, 

(Ej 0.0 1£ part ty weight cim-cutyl)tin bis (isooctylmercapty 'acetate). 
:s (£} G.12E pan by weight silicone surfactant, and 

(7j 34 parts ty weight cf a E0 E0 ty weight blend cf a i£l ecuvaient weight MDI prepclymer anc a 

pc .yn.enc MDI having an c.p - content of 12 percent and an average functionality of 2.18, and 

(£i an effective amount of a t lowing agent. 

(E) curing said polyurethane-fcrming composition tc form a cellular polyurethane backing adherent to - 
20 said carpet. 



25 
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